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Requirements ReviewRequirements ReviewRequirements Review

Schedule for the July 21 Review:
• 7:30 am Executive session
• 8:00 am Introduction to LHC@FNAL (Erik)
• 8:10 am CMS Detector Requirements (Patty)

8:50 am LHC Accelerator Requirements (Elvin)
• 9:30 am Executive session
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IntroductionIntroductionIntroduction

• Key players
• LHC Assumptions
• Scenarios
• LHC Requirements
• Joint Requirements
• Summary
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Key PlayersKey PlayersKey Players

Key Players
• Suzanne Panacek (CD)
• Elvin Harms (AD)
• Mike Lamm (TD)
• Mike Lamont (CERN)
• Elliott McCrory (AD)
• Jean Slaughter (AD)
• Counsel from

• Roberto Saban, Markus Albert, Guy Crockford (CERN)
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AssumptionsAssumptionsAssumptions

For LHC
• Individuals working in a Field Control Room (FCR) in the LHC tunnel 

will have access to telephone communications with international 
calling capabilities.

• Individuals working at the CERN Control Centre (CCC) will have 
access to telephone communications with international calling 
capabilities. 

• US/LARP personnel will be at CERN to coordinate activities between 
the CCC and LHC@FNAL.

• The degree to which LHC@FNAL users have access to the LHC control 
system will be determined by LHC management.

• The LHC will have a shift schedule and a protocol that defines the 
roles and responsibilities of CCC shift personnel.

• The LHC will have a protocol that defines how machine commissioning 
and development activities are scheduled and carried out.

For both CMS & LHC
• LHC@FNAL will comply with all CERN and Fermilab safety and 

security standards.
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ScenariosScenariosScenarios

Six Scenarios were conceived and 
discussed

They covered key aspects of LHC 
commissioning and operation
• Hardware commissioning of a U.S./LARP 
deliverable
• Software contributions to LHC
• Beam studies from both CERN and U.S.  

perspectives (2)
• Diagnostics contributions to LHC via LARP
• First beam
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LHC RequirementsLHC RequirementsLHC Requirements

Four broad categories of Requirements – requirements scale 
up as scope of activity changes

• Overarching (defined as ‘to extend over or throughout’)
• Confidentiality
• Space

• Hardware Commissioning
• Access to data as U.S. hardware – magnets and instrumentation is 
installed and commissioned
• Link to Field Control rooms in LHC tunnel

• Beam Commissioning
• More activity in CCC
• Software development
• Sector test 
• First beam

• Post-LHC commissioning activities
• Support of LARP deliverables
• Beam studies
• LHC upgrades
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LHC RequirementsLHC RequirementsLHC Requirements

CCC
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LHC RequirementsLHC RequirementsLHC Requirements

Hardware
Commissioning

Beam
Commissioning

post-Commissioning
activities

Overarching
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LHC Requirement 2-13LHC Requirement 2LHC Requirement 2--1313
5 scenarios referenced

http://docdb.fnal.gov/CMS/DocDB/0001/000138/008/Scenario-Schottky_08.doc
for example, Scenario 138:
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LHC Requirements -
Overarching

LHC Requirements LHC Requirements --
OverarchingOverarching

CERN will dictate what 
information LHC@FNAL can and 
cannot disseminate. Enforcement 
will be done by the organizations 
here.

Space will be needed to carry out 
LHC@FNAL activities during all 
phases.
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LHC Requirements –
Hardware Commissioning

LHC Requirements LHC Requirements ––
Hardware CommissioningHardware Commissioning

Data access is necessary.

FCR Shifters will be identified and their 
roles  known.

Read/write access to log books is necessary.

Communication with personnel in Field 
Control Rooms will be essential.

Early involvement is vital.
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LHC Requirements –
Beam Commissioning
LHC Requirements LHC Requirements ––

Beam CommissioningBeam Commissioning

Consoles as identical as possible to those 
in the CCC will promote assimilation.

Access to different forms of LHC data 
available both ‘now’ and from repositories 
is essential.

To be fully integrated requires knowledge 
of daily commissioning plans.
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LHC Requirements –
Beam Commissioning
LHC Requirements LHC Requirements ––

Beam CommissioningBeam Commissioning

Communication through a variety 
of means between LHC@FNAL 
and the CCC will be essential.

CCC on-shift personnel will be 
identified and their roles  known.
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LHC Requirements –
Beam Commissioning
LHC Requirements LHC Requirements ––

Beam CommissioningBeam Commissioning

Software must be identical and 
current.

It must be possible to access 
appropriate data to carry out 
software/applications testing. 

Consoles must be as identical in 
look and feel as those in the CCC.
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LHC Requirements –
post-Commissioning
LHC Requirements LHC Requirements ––
postpost--CommissioningCommissioning

Initiating and participating in 
beams studies is critical to long-
term involvement. Such studies 
will require discipline in 
planning and conducting them.    
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CMS/LHC RequirementsCMS/LHC RequirementsCMS/LHC Requirements

Two categories of Requirements
• Common Capabilities
• Operational Environment
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CMS/LHC RequirementsCMS/LHC RequirementsCMS/LHC Requirements

General
Capabilities

Environment
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Joint Requirements –
General Capabilities

Joint Requirements Joint Requirements ––
General CapabilitiesGeneral Capabilities

LHC@FNAL will be staffed as 
necessary. Staffing information will 
be accessible to LHC & CMS.    

There will be directory of LHC@FNAL 
users.    

LHC@FNAL will function at least 
until US-CMS and  US/LARP 
commitments are met.
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Joint Requirements –
Environment

Joint Requirements Joint Requirements ––
EnvironmentEnvironment

Shift area – separate space for CMS and 
LHC.

A Working area will provide access to 
capabilities for those not on shift.

Common space and display capabilities  will 
further joint LHC/CMS work.

With shift work likely, a social area for 
addressing creature comforts is desirable.

Synchronized clocks will help provide a time 
context .
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SummarySummarySummary

Preliminary LHC Requirements are spelled 
out based on scenarios of expected 
activities
• Extracted from scenarios which attempt to 
anticipate all major events of the LHC’s lifespan
• Participation by LARP, CERN, FNAL potential 
active players
• End result is to mirror the CCC for accelerator 
activities
• Provide for joint use by LHC/LARP and CMS


